The Dectes stem borer, Dectes texanus LeConte (Coleoptera: Cerambycidae), is currently receiving increased attention as a pest of soybeans in the Great Plains of North America. Field surveys were conducted in 1999 and in 2008 to record the distribution of this pest in Kansas. These surveys documented an increase in the abundance of the pest and an expansion in the range of this insect westward and eastward. The percentage of fields with more than 50% of plants infested also increased from 4% in 1999 to 11% in 2008. The far eastern counties still had surprisingly few infested fields even though much of the Kansas soybean acreage is located in these counties. It is not clear if D. texanus simply haven't expanded into eastern Kansas yet or if there is an ecological barrier that keeps them from doing so. Field crop entomologists from across eastern North America were sent an email questionnaire and their responses indicate that this pest is now well established as a pest of soybeans in at least 14 states across eastern North America.
Introduction
The Dectes stem borer, Dectes texanus LeConte (Coleoptera: Cerambycidae), is native to most of eastern North America, where it has been recorded on soybeans (Glycine max L.), sunflowers (Helianthus spp.), cocklebur (Xanthium spp.), and ragweed (Ambrosia spp.) (Hatchet et al. 1975; Campbell 1980; Lentz 1994) . The larval stages of D. texanus tunnel and feed on the pith inside the plant petioles and stems from late July to mid October (Hatchet et al. 1975) . At the end of the season, as the plant matures and dries out, D. texanus tunnel to the base of the plant and cut the lower stem from inside. This act is known as girdling and causes the plant to fall to the ground. Mature larvae spend the winter in the plant bases below the soil line. In summer (May and June) the larvae pupate and the adult long-horned beetles emerge in late June and July and fly to new host plants. The beetles feed on plant epidermis of newly expanded tissue before they lay their eggs in the plant. The eggs are inserted all the way into the pith of the leaf petiole. The eggs hatch in a few days, and the cycle starts over. There is a single generation each year. The basic biology of this beetle has been well described (Patrick 1973; Hatchet et al. 1975; Richardson 1975; Campbell and Van Duyn 1977; Rogers 1985; Michaud and Grant 2005) .
D. texanus has become a pest of soybeans and cultivated sunflowers in North America (Hatchet et al. 1975; Rogers 1985) . This insect causes most of its damage when the larvae girdle the stem, causing the plant to fall to the ground or "lodge". This makes harvest more difficult and leads to significant harvest losses. Fortunately, growers who are aware that their fields are infested can harvest the field promptly and thus avoid significant lodging losses. Some research suggests a 10 to 15% yield reduction associated with the tunneling activity (Daugherty and Jackson 1969; Buschman et al. 2006; Davis et al. 2008a ). However, the overall yield loss from tunneling and lodging associated with this pest is not well documented. There is a concern because management options for this pest are limited (Lentz 1994; Sloderbeck et al. 2003; . Older recommendations suggest using crop rotation and stubble destruction to reduce damage from this pest, but these cultural controls are not compatible with current farming practices. For example, rotation may be useful when soybean acreage is limited and soybean fields are isolated, but it appears to lose effectiveness when the regional acreage increases to the extent that D. texanus can easily find soybean fields each year. They are reasonably strong flyers and can infest other soybean fields within several miles, but they are not known to undergo long distance dispersal. Stubble destruction is no longer an acceptable practice because the stubble is needed for soil conservation and compliance with legal requirements for minimum residue coverage. Early insecticide efficacy trials showed that few insecticides control this pest (Campbell and Van Duyn 1977) , probably because beetles re-infest treated small plots so quickly. Recently, Sloderbeck et al. (2004) demonstrated that two applications of a pyrethroid insecticide like lambda-cyhalothrin (Warrior™) applied to large plots or whole fields could reduce D. texanus infestations up to 80%. We also were able to demonstrate that a systemic insecticide could be used to manage the pest, but this insecticide has not yet received registration for use on commercial soybeans Davis et al. 2008b; Niide et al. 2008 Midwestern-adapted soybean varieties that exhibit host plant resistance to D. texanus (Sloderbeck et al. 2003; Kaczmarek 2003) , but there are claims of host plant resistance in soybeans adapted to the southeast (Richardson 1975 (Bell 1985a (Bell , 1985 . By 1991 the pest had been detected in 16 counties from southwest Kansas through south central and north central Kansas (Barton, Edwards, Finney, Ford, Gray, Harvey, Kiowa, McPherson, Meade, Mitchell, Pawnee, Pratt, Saline, Sedgwick, Stafford, and Stanton) (Bell 1991a (Bell , 1991b . From 1991 to 1998, only three more counties (Ellsworth (Bell 1994 ), Republic (Randy Higgins, personal communication 1998 , and Rice (anonymous observation from author's records)) were added to the list, to bring the total number of infested counties to 19. By 2002, the pest had been recorded in at least 41 counties (Sloderbeck et al. 2003) .
In recent years, reports and site visits have confirmed that fields in many Kansas counties now routinely experience heavy damage from D. texanus with infestations ranging from 50 to 100% of plants. Dramatic lodging can occur if harvest is delayed by rainy weather. The distribution of these damaging populations appears to be expanding in Kansas. D. texanus is also recognized as a pest in sunflowers ).
For some unknown reason, D. texanus populations have remained low in eastern Kansas, except for one early unconfirmed report in southeast Kansas (Bell 1986 ). This situation is surprising because the soybean acreage is extensive in that region and D. texanus has long been recognized as a pest in soybeans further to the east in the boot heel of Missouri (Hatchet et al. 1975) . D. texanus are cryptic (spending most of their time tunneling inside the plant) so they may be present without soybean growers (or entomologists) being aware of their presence.
The purpose of this study was to document the pest status of D. texanus in Kansas by conducting field surveys of infestations. These surveys also sought to determine whether D. texanus were really absent from eastern Kansas or simply unreported from this region. In addition an e-mail questionnaire was sent to entomologists across eastern North America to determine the current pest status of this insect.
Methods and Materials
In 1999, and again in 2008, a field survey for D. texanus was conducted by visiting soybean fields across Kansas. The objective was to visit two soybean fields in 1999 and two to four fields in 2008 in each county. However, it was difficult to find even one soybean field in some counties. There were many counties in which only one field was available to sample. One or two persons would enter each field 10-15 m and each person inspected 10 or 20 plants for a total of 10 to 20 plants in each were also some notes on its occurrence in sunflowers.
The two Kansas field surveys were analyzed statistically using a one-way ANOVA across the two sample years using a mixed model. Data for each year were also analyzed by crop reporting district in a one-way ANOVA; districts that had no D. texanus were excluded from analysis. Data were transformed using the log (x + 1) transformation and analyzed using the MSTAT Statistical Program (MSTAT Development Team 1988).
Results
In Kansas by county is presented in Figure 2 . 
Discussion
These data indicate that D. texanus populations are increasing or expanding across Kansas. This matches the experience of field entomologists, growers, and consultants (Bell 1992) . The authors have visited with producers who quit growing soybeans because they could not manage D. texanus. This problem has become so extensive that seed companies have recognized a loss of sales and are asking for help in managing this pest. The importance of this pest in Kansas appears to be increasing as Lentz (1994) predicted. Counties with more than 50% of plants infested could expect to have a high potential for lodging in fields where harvest is delayed. Counties with 20 to 50% of plants infested could expect to have potential for significant lodging if harvest is delayed. Counties with detectable infestations could expect to have a low potential for noticeable lodging in isolated fields. However, these surveys included only a few fields in each county, so these estimates are not reliable estimates for pest management in individual fields. Individual fields may have much heavier infestations than those included in the survey, but these data demonstrate that D. texanus infestations appear to be increasing and may become more serious in the future.
Although D. texanus populations are apparently increasing, the cause is not clearly identifiable. This appears to be a fairly new phenomenon, probably associated with changes in cropping practices. There has been a large increase in soybean acreage in Kansas, from 1.5 million acres in 1985 to 3.3 million acres in 2008 (USDA-NASS Quick Stats 2008). This would increase the likelihood that D. texanus would find another soybean field to infest each year. It also increases the likelihood that infested fields would be detected. There has also been an increase in the adoption of no-till farming practices across Kansas, from 2% in 1989 to 21% in 2004 (CTIC 1989 . Tillage has been shown to reduce overwintering survival of this pest (Campbell and Van Duyn 1977) . Thus, the increase in adoption of no-till would tend to increase D. texanus population levels. It is interesting to note that the first counties from which D. texanus were reported in Kansas were also early adopters of reduced tillage practices to avoid soil erosion on their very sandy soils. Insect population changes can also be associated with changes in annual weather conditions like rainfall and winter temperatures. The increase in D. texanus populations may also be evidence of continuing adaptation by this pest to soybeans as a host , since historically it has been primarily associated with composite hosts.
There may also be an increased awareness of the pest because IPM specialists have discussed its presence more frequently in recent years. Larvae of this insect are cryptic (tunneling inside the plant) so soybean growers may not be aware of their presence until they observe plants lodging. When this happens, there is renewed interest and concern about this "new" pest.
Responses to the e-mail questionnaire were received from field crop entomologists in 29 states out of the 40 solicited. Additional published information was obtained for another three states. D. texanus appear to reach pest status in three zones: 1) Texas panhandle, Kansas, and into Nebraska; 2) along the Mississippi and Ohio Rivers; and 3) along the Atlantic Coast (Figure 3) . D. texanus do not appear to reach pest status in two zones: 1) the main corn/soybean belt stretching from eastern Kansas to Iowa and Ohio where soybeans are planted extensively, and 2) the southern Gulf Coast from Mississippi to Georgia and Florida. There is Figure 3 ). This may be more important in sunflowers than in soybeans because sunflower plants lodge more readily and lodged sunflowers are impossible to pick up with current harvesting equipment. However, points out that sunflower plants can be large enough to escape complete girdling by D. texanus larvae. They also report that they could find no physiological yield loss associated with D. texanus feeding in sunflowers -only lodging losses. (Tindall et al. 2010) . This information will be important in encouraging research into new management options including resistant varieties and insecticides.
